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PURPOSE: To produce raw silk and silk hardly yellowing by 

irradiation with sunrays or ultraviolet rays. 

CONSTITUTION: A silkworm is reared with an artificial feed 

containing about 50% bean-curd refuse to form a cocoon or 

deoxycytidylic acid (dCMP) or cytidylic acid (CMP) is adsorbed or 

contained in baves. The resultant baves are hardly yellowed due to 

the ultraviolet ray absorbing action of the contained deoxycytidylic >. 

acid or cytidylic acid by irradiation with the ultraviolet rays. r ~ 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] yellowing of the gray yarn and silk which are characterized by making the compound chosen from the 
group which becomes a gray yarn or silk from a deoxycytidylic acid and cytidylic acid contain — the prevention 
approach. 

[Claim 2] yellowing of the gray yarn of claim 1 by which it is making [ contain a deoxycytidylic acid or 
cytidylic acid ]-gray yam or silk with which this silkworm produces artificial diet which blended Ocala with 
silkworm by feeding characterized, and silk — the prevention approach. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of preventing yellowing of a gray yarn and silk, 

by making a gray yarn or silk contain a deoxycytidylic acid (dCMP) or cytidylic acid (CMP). 

[0002] 

[Description of the Prior Art] When daylight shone upon silk, it was known for many years that yellowing will 
arise, and this yellowing became the serious failure of use on the industry of silk, and was a trouble. Yellowing 
of silk and a gray yam in the amino acid residue which constitutes silk protein A tryptophan, The melanin of the 
yellowish brown color which it is decomposed with ultraviolet rays or heat and amino acid with aromatic series 
side chains, such as a thyrosin, generates, [R.S.Asquith which shall have been depended on dark-brown humus, 
L.Hirst, and and D.E.Rivett(1970); A study of the Ultraviolet Yellowing of Amino Acids, Peptides, and soluble 
Proteins, Tex.Res.J., 40, and 285-289, Minagawa Radical (1981); "Science of silk", and the 472-477th A page, 
the Kansai clothes life study group, Osaka], moreover, it is admitted that the thyrosin residue and tryptophan 
residue in the yellowed silk protein are decreasing — [ — A.S.Inglis and F.G.Lennox(1963); Studies in wool 
yellowing, part = Changes in Amino Acids Composition due to Irradiation, Tex.Res.J., 33, and 431-435 — ] . 
Invention-in-this-application persons compare with what carried out mulberry leaf breeding, when a grown 
silkworm term is bred with the artificial diet which includes Ocala about 50%. The color of the gray yarn 
obtained is white. At 140 degrees C, heat- treatment of 1 hour [woods **, ** ****, and straw bag which 
admitted that there was little yellowing also after carrying out Toshikatsu Masatoshi Hideyuki and Ichida, and 
Imamura, and Tsuchiyama Motoyuki Morio **, the Yoshida ****** and Onishi, and Tsunoda, and Matsubara 
Fujiyoshi (1991); Germfree feeding of the silkworm 5 age term by the artificial diet which used Ocala as the 
principal component, a Japanese silk thread study magazine, Volume [ 60th ] No. 6 and 445 -449-page] . 
However, about the cause, it was completely unknown. 
[0003] 

[Problem(s) to be Solved by the Invention] Preventing yellowing to silk fabrics using an ultraviolet ray 
absorbent is performed from the former. However, the whole aspect is unknown, and when using silk as 
cosmetics or a food-grade material like recent years, it produces the important problem on safety thru/or food 
sanitation hygine in what used the usual ultraviolet ray absorbent. Then, it is safe and aimed at supplying f the 
gray yarn which it is hard to yellow or silk 1 in which the Food Sanitation Law top does not have a problem, 
either. 
[0004] 

[Means for Solving the Problem] A header and this invention were completed for the thing with little yellowing 
at the time of carrying out UV irradiation of the gray yarn and silk which are obtained as compared with what 
carried out mulberry leaf breeding, when a grown silkworm term is wholeheartedly bred with the artificial diet 
which includes Ocala about 50% as a result of research being for the nucleic-acid component which a silkworm 
biosynthesizes to shift to a gray yam and silk. When a silkworm is bred with the artificial diet which includes 
Ocala about 50%, as compared with what was bred by the mulberry leaf, the content of the nucleic-acid 
component of the sericin partition (** = fractionation of the cocoon shell sericin especially by the hot water 
solution process) of silk thread increases remarkably. The result of having measured the nucleic-acid 
quantitative formula of a silk thread sericin ** = fractionation extract with high performance chromatography 
(HPLC) is shown in drawing 1 . It is — hereafter described to be dCMP (or CMP) when required since the 
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component which is increasing specifically to (B) as compared with what was bred by the mulberry leaf (C) 
cannot distinguish a deoxycytidylic acid (dCMP) and cytidylic acid (CMP) only by — which is a 
deoxycytidylic acid (dCMP), however HPLC when a silkworm is bred with the artificial diet which includes 
Ocala about 50% so that clearly from drawing 1 . If a silkworm is bred with the artificial diet which includes 
Ocala about 50%, the content of dCMP in lg of silk thread (or CMP) can be made into ten to 20 micromole. 
[0005] remarkable yellowing over UV irradiation like [ even if it uses the artificial diet which blended the usual 
defatted soybean instead of Ocala about 50% / at the time of using Ocala ] — the prevention effectiveness is not 
accepted, moreover, the case where increased the content of Ocala with 10%, 30%, and 50%, instead the 
content of a defatted soybean is reduced ~ the yellowing — as for the prevention effectiveness, the content of 
Ocala increases — it was alike, and followed and went up (example 1 reference), this invention from this — 
setting — Ocala — yellowing of silk thread — it became clear that it was directly related to the prevention 
effectiveness, remarkable yellowing of as opposed to [ also when the silk thread of the silkworm bred by the 
mulberry leaf is dipped in the solution of dCMP or CMP and dCMP or CMP is made to stick to silk thread ] UV 
irradiation — the prevention effectiveness is accepted (example 2 reference). Two sorts of isomers which the 
phosphoric-acid radical combined with the 3rd place of deoxyribose or the 5th place exist in a deoxycytidylic 
acid. Three sorts of isomers which the phosphoric-acid radical combined with the 2nd place, the 3rd place, or 
the 5th place exist in cytidylic acid. In the invention in this application, any isomer can be used similarly. 
[0006] 

[Function] The ultraviolet absorption spectrum of the sericin partition (** = fractionation of the cocoon shell 
sericin by the hot water solution process) of the silk thread which bred the silkworm with the artificial diet 
which includes Ocala about 50%, and the silk thread bred by the mulberry leaf is shown in drawing 2 . The silk 
thread sericin of the silkworm which bred Ocala with the artificial diet included about 50% has an ultraviolet 
region and an absorbance especially strong near 260nm, and a difference is clearly accepted to be it of mulberry 
leaf breeding so that drawing 2 may see. therefore, yellowing of the gray yarn of the invention in this 
application, and silk — the prevention effectiveness is understood to be a thing based on the protection operation 
from the photolysis of amino acid with aromatic series side chains, such as a tryptophan thyrosin by the 
ultraviolet absorption of dCMP (or CMP) contained in a silk thread sericin partition. 
[0007] 
[Example] 

Example 1: The used silkworm form is **** No. 1 x **** No. 1. Approach [Matsubara Fujiyoshi [ of 
Matsubara and others ] (1975); "the path to ********** Q f a silkworm" (volume for Yasuji Hamamura), The 
135-1 65th According to page, Misuzu Shobo, and Tokyo], germfree feeding of the young silkworm term (1-3 
age term) is carried out using artificial diet. It bred using the artificial diet which contains Ocala shown in Table 
1 10% 30% 50%, and the standard feed which used defatted soybean powder as the principal component from 
the grown silkworm term (4-5 age term). Moreover, in order to obtain the cocoon of mulberry leaf silkworm 
rearing as contrast, the young silkworm term (1-3 age term) used artificial diet, it carried out germfree feeding 
like the above, and it ******( e d) the grown silkworm term (4-5 age term). 
[0008] 
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[Table 1] The presentation of artificial diet 

[0009] thus, the obtained cocoon shell — ultraviolet rays — irradiating — the yellowing — the degree was 
compared. The distance of UV irradiation from the light source is 30cm using a germicidal lamp (the Toshiba 
make, GL-15), and the exposure was performed for 48 hours, yellowing — measurement of whenever — 
Kuwahara's and others approach [Kuwahara ** and Nakamichi — it carried out according to ** and a Yachiyo 
Shoji (1977); Japan silk thread study magazine, volume [ 46th ] No. 6, and 486-492 page]. [ ] the cocoon shell 
before an exposure, and the cocoon shell after an exposure -- receiving — a photoelectric spectrophotometer 
(made in Hitachi, U-3200) — using — an aluminum-oxide white plate — a standard color — carrying out — 
respectively — a reflection factor — measuring — the formula of following Norton-Nicholls — yellowing — the 
characteristic was computed. 
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However, Rf650: Reflection factor Rf 425 in 650nm: Reflection factor Rf 550 in 425nm: Reflection factor in 
550nm [001 0] A measurement result is shown in Table 2. 

[Table 2] yellowing by the UV irradiation of a cocoon shell — change of a characteristic 
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yellowing before processing — although a characteristic is from 15.1 to 16.7 and a difference was hardly seen 
among five sorts of feed, remarkable yellowing was accepted also in defatted soybean standard feed violently 
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[ the characteristic after an exposure has the highest mulberry leaf ******, and / yellowing ]. To it, in the case 
of the cocoon of Ocala 50% content feed, there is almost no change and it is hard to yellow this cocoon shell 
clearly, moreover — the case where the content of Ocala is made 30% or 10% — yellowing — although the 
prevention effectiveness was seen, as the content of Ocala becomes less — yellowing — the prevention 
effectiveness fell. 

[001 1] Example 2: The piece of a cocoon which met the major axis and cut out processing mulberry leaf 
****** of mulberry leaf ****** by dCMP and CMP from the center to two was put in into 10ml of water as 
10ml of 100 millimol dCMP solutions, 10ml of 100 millimol CMP solutions, and a control plot, and it was 
immersed for 96 hours, the piece of a cocoon — taking out — the same approach after an air dried and as an 
example 1 — 72-hour ultraviolet rays — irradiating — yellowing ~ the characteristic was computed. A result is 
shown in Table 3. 

[Table 3] yellowing after the UV irradiation of mulberry leaf ****** processed by dCMP and CMP — a 
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characteristic 

Yellowing of the control plot of only water treatment is intense so that it may see in Table 3. yellowing of the 
cocoon shell processed by dCMP and CMP — a characteristic — each — a water treatment division — small — 
yellowing especially with the highest dCMP division — the prevention effectiveness was shown. 
[0012] 

[Effect of the Invention] As explained above, the gray yarn or silk which it is hard to yellow by ultraviolet rays 
can be obtained by breeding a silkworm with the artificial diet of the Ocala content. This is because dCMP (or 
CMP) which a silkworm biosynthesizes in silk thread will contain, and is based on the ultraviolet absorption 
effectiveness of dCMP (or CMP). Therefore, the same effectiveness can be acquired even if it makes silk thread 
adsorb thru/or contain dCMP (or CMP) with a chemical means. Since it is hard to yellow the gray yarn or silk 
containing dCMP (or CMP) obtained in this way by the exposure of daylight thru/or ultraviolet rays, it serves as 
a suitable material to cosmetics, the substitute of the 'tortoiseshell 1 with which research is advanced recently, 
and that application. 
[0013] 
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[Drawing 2] 
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[Drawing 1] 
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